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(57) 



ABSTRACT 



In a multi -computer system having a plurality of computers, 
an input/output device configuration definition table and an 
input/output device configuration reference table are 
adapted to be collectively managed. A configuration man- 
agement program manages the configuration definition of all 
input/output devices of a plurality of computers by using the 
input/output device configuration definition table, and gen- 
erates a changed data file when an input/output device 
configuration is changed. Dynamic system alteration is 
effected by changing the contents of the input/output device 
configuration reference table stored in a shared memory, in 
accordance with the changed data file. The input/output 
device configuration definition table and the input/output 
device configuration reference table each have an input/ 
output device information part and an input/output device 
connection information part arranged in a matrix form to 
allow addition/deletion of an input/output device and a 
computer. 

20 Claims, 13 Drawing Sheets 
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INPUT/OUTPUT DEVICE INFORMATION SUMMARY OF THE INVENTION 

MANAGEMENT SYSTEM FOR MULTI- It fa an object of the present invention to solve the 

COMPUTER SYSTEM problems associated with conventional techniques by pro- 
viding an input/output device information management sys- 

This application is a continuation of Ser. No. 08/948,071 5 tem for a multicomputer system having a plurality of 

filed on Oct. 9, 1997 (now U.S. Pat. No. 6,115,738 issued on computers, the management system being capable of col- 

Sep. 5, 2000, which in turn is a continuation of Ser. No. lectively managing an input/output device configuration 

08/371,376 filed on Jan. 11, 1995 (now U.S. Pat. No. definition table and an input/output device configuration 

5,717,950 issued on Feb, 10, 1998). reference table, the former table defining configurations of 

^ ™™ rtTT ™ ^ mTT . TkTT „^™™ T 10 all input/output devices used by the multi-computer system 

BACKGROUND OF THE INVENTION ^ t £ 6 ^ uble having fo J at allowing the W cr J ce by 

1. Field of the Invention eacn computer for the execution of data input/output of each 
Hie present invention relates to a collective management input/output device, and being capable of dynamically 

system for input/output device information in a multi- 15 updaUng both tables when any dteraUon such as aoMiUon, 
computer system containing a plurality of computers. More deletion and change of an input/output device or a computer 
particularly, the invention relates to a collective manage- 15 made b ^ a com P uter ^ nn Z lts °P™*>n. 
ment system for input/output (I/O) device information in above ob J ect of me invention is achieved by an 
which an input/output device configuration table and an input/output device configuration definition table stored in a 
input/output device configuration reference table can be ^ shared rile of the multi-computer system for defining the 
updated collectively and at the same time, the former table configurations of all input/output devices used by a multi- 
defining the configurations of all input/output devices used computer system, the input/output device configuration defi- 
in the multi-computer system and the latter table having a nition table having an input/output device information part 
format allowing the reference by each computer for the and an input/output device connection information part 
execution of data input/output of each input/output unit. ^ disposed in a matrix form. This table allows the configura- 

00 r*urii*jA^ tions of a ll input/output devices shared in the multi- 

2. Description of the Related Art r t r . , , „ 

computer system to be simply defined. 

A conventional technique for application Ser. No. 09/638, ™ , , r iL • • . Jt _ 

Mn . w * . j • ■ t j-i The above object of the invention is achieved by an 

027 input/output device information, is disclosed, for t . J t . „ 4 , , 4 , . / , 

t ■ Tif a a rwv^ a j- * * u • mput/output configuration reference table stored in a shared 

example, in JP-A-4- 90024. According to this technique, a v & A , , . * , , - 

.£ , n . * . "J ™ memory of the computer network, the input/output configu- 

specific computer in a multi-computer system performs 30 ' t , . i_* ■ j i. iL . b lf 

r . *• * * i *j . * u ration reference table being ob tamed by reading the input/ 

system generation to generate volumes resident at each t t - , „ ?». 4 U1 J , , f • \J 

J e ° output configuration definition table and transforming the 

p * . definition table into the format allowing the reference by 
Another conventional technique is disclosed, in JP-A-3- each computer for the execution of data input/output of each 
269754. According to this technique, identification informa- input/output device, and the input/output device configura- 
tion of input/output devices for each computer is stored in tion refer ence table having an input/output device informa- 
advance in a shared file in the form of database, and a file uon part md an i npu t/output device connection information 
of input/output device configuration information, which is a part disposed in a matrix form. This table allows all input/ 
combination of connection information and identification 01ltpilt devices shared by the multi-computer system to be 
information of input/output devices, is formed for each managed collectively. 

computer. j n ^ e multi-computer system having a plurality of 
Conventional technique for dynamic system alteration, is computers, the input/output device configuration definition 
disclosed, for example, in JP-A-3-175532. According to this table and the in pil t/output device configuration reference 
technique, system generation information, having a format table cach have an input/output device information part 
allowing the reference by each computer for the execution of 45 storing identification information of each input/output 
data mput/output of each mput/output device, is stored in a device such as a type and an attribute, and an input/output 
memory of each computer. After the system generation device connection information part storing connection infor- 
information is altered by a definition program at one mation between input/output devices and computers, both 
computer, other computers read the altered system genera- me parts being dis pose d in a matrix form. With the input/ 
tion information. 5Q ouipui device configuration definition table and the input/ 
With the conventional technique for input/output devices, output device configuration reference table, a correspon- 
an input/output configuration definition table and an input/ dence between all input/output devices and computers of the 
output configuration reference table are provided for each multi-computer system can be managed collectively, 
computer. It is necessary for each computer of a multi- Any computer can collectively update both the input/ 
computer system to define the configurations of shared 5S output device configuration definition and reference tables 
input/output devices, thereby posing a problem of lowering by a single set of operations, when an input/output device or 
a resource usage efficiency and increasing the process load a computer is added, deleted, or changed, 
of each computer caused by the need of defining the con- 
figurations. BRIEF DESCRIPTION OF THE DRAWINGS 

With the conventional technique for dynamic system 60 FIG. 1A is a block diagram showing the configuration of 

alteration, after an input/output device configuration refer- a multi-computer system, and FIG. 16 is a block diagram 

ence table stored in each computer of a multi-computer showing the structures of an input/output device configura- 

system is altered, other computers are required to read the tion definition table and an input/output device configuration 

altered input/output device configuration reference table, reference table; 

thereby posing a problem of a need of a number of processes 65 FIG. 2 is a diagram showing an example of the structure 

for the addition, deletion, or change of shared input/output of a configuration management program according to an 

devices. embodiment of the invention; 
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FIG. 3 is a diagram showing an example of the structure configuration definition table 5a, and the input/output con- 

of a system generation procedure; figuration reference table 7 stored in the shared memory 4, 

FIG. 4 is a diagram showing an example of the structure the input/output configuration reference table 7 being 

of a system alteration procedure; obtained by reading the input/output configuration definition 

FIG. 5 is a flow chart explaining the operation of the 5 ^ ble 5 r and ^forming the table 5 into the format allowing 

system generation procedure; the reference b y cach computer for the execution of data 

t™,. „ , , . „ , input/output of each input/output device. 

FIG. 6 is a flow chart explaining the operation of the . . ^_ . . 

4 iu M *; nB _ As shown in FIG. IB, the input/output configuration 

system alteration procedure; ' ; c * 

t-t^, _ mm t t* , . . , definition table 5 and input/output configuration reference 

FIG. 7a-7<* are diagrams explaining a dynamic system 10 table 7 each have the strU cture indicated at 8 in FIG. IB. 

alteration for a multi-computer system; „ « A . . r 

r ' Specifically, stored in a matrix lorm are the input/output 

FIG. 8 is a flow chart explaining the operation of an devicc information part 9 for storing the data defining the 

input/output device information part generating process of identification information 11 such as a type and an attribute 

the system generation procedure; of cach mpil t/output devicc the inp Ut /output device 

FIG. 9 is a flow chart explaining the operation of an *5 connection information part 10 for storing the data defining 

input/output device information connection part generating the connection information between each input/output 

process; device and each computer. By referring to both the parts 9 

FIG. 10 is a flow chart explaining the operation of an and 10, addition/deletion 13 of input/output devices and 

input/output device configuration definition table diagnosing addition/deletion 14 of computers are performed, 

process; 20 The identification information 11 is the definition infor- 

FIG. 11 is a flow chart explaining the operation of a mation of the input/output device entered upon system 

changed data file generating process; generation, such as an attribute, a name, and an address of 

FIG. 12 is a flow chart explaining the operation of an each input/output device necessary for the execution of data 

input/output device definition table copying process; ^ input/output of the input/output device. 

FIG. 13 is a flow chart explaining the operation of an ^ input/output device configuration reference table 7 

associative input/output device identifying process of the ako stores data necessary for the management of each 

system alteration procedure; input/output device by each computer, such as whether what 

T7i/~» i a ' a u J i - - *l ^ r input/output device is in use by what computer and whether 

FIG. 14 is a now chart explaining the operation of a £ ' r , , , A , . , r 

a i _ 4 : * • what input/output device is inhibited to use. 

dynamic system alteration start notifying process; 30 * \ v . 

ttt/1 ^ - . a , A i • • it _ 4 . o The configuration management program 2 may run on all 

FIG. 15 is a now chart explaining the operation of an % ^, i.- * . 

w * * j • • • ^. computers of the multi-computer system or on one or more 

input/output device use permission setting process: r , 1t . r , J , . . . „ T „ 

t l r ^ * . a , , . . 6 r . * computers of the multi-computer system. As shown in FIG. 

FIG. 16 is a flow chart explaining the operation of an 2 , this configuration management program 2 contains a 

input/output device information part changing process; ^ system generation p roce dure 15 and a system alteration 

FIG. 17 is a flow chart explaining the operation of an procedure 16. The system generation procedure 15 generates 

input/output device information connection part changing the input/output configuration definition table 5 and the 

process; and changed data file 6. In accordance with the changed data file 

FIG. 18 is a flow chart explaining the operation of a 6, the system alteration procedure 16 enters the information 

dynamic system alteration end notifying process. ^ on addition, deletion, or change of an input/output device 

r*t;cr^>T Tin c a com P uter mto ^ input/output configuration reference 

DESCRIPTION OF THE PREFERRED table 7 fof the dynamic alteration of the multi-computer 

EMBODIMENT system. The changed data file 6 also stores a dynamic 

An embodiment of an input/output device information alteration flag. This flag is referred to by the system alter- 

management system of the invention is described in detail 45 ation procedure 16 of the configuration management pro- 

below with reference to the accompanying drawings. gram 2 when the dynamic alteration is executed. 

Referring to FIGS. 1A and IB, the input/output device As shown in FIG. 3, the system generation procedure 15 
information management system for a multi-computer sys- °f me configuration management program 2 includes an 
tem includes computers 1, a configuration management input/output device information generating process 15a, an 
program 2, a shared file 3, a shared memory 4, an input/ so input/output device connection information generating pro- 
output device configuration definition table 5, a configura- 156, an input/output device configuration definition 
tion definition working table Sa, a changed data file 6, an tafc >l e diagnosing process, a changed data file generating 
input/output device configuration reference table 7, an input/ process ISd, and an input/output device configuration defi- 
output device identification information part 9, and an nition table copying process lSe. 

input/output device connection information part 10. 55 The input/output information generating process 15a gen- 

As shown in FIG. 1A, the multi-computer system of the erates the input/output device information part 9 and iden- 

invention includes a plurality of computers 1, the configu- tification information 11 of the configuration definition table 

ration management program 2 running on each computer 1 5. 

for managing the configurations of all input/output devices, The connection information generating process 15£> gen- 

the shared file 3 for the plurality of computers 1, the shared 60 erates the input/output device connection information part 

memory 4 for the plurality of computers 1, the input/output 10 and connection information 12 of the configuration 

configuration definition table 5 stored in the shared file 3 for definition table 5. 

storing the data defining the configurations of all input/ The configuration definition table diagnosing process 15c 

output devices used by the plurality of computers 1, the diagnoses whether there is any data error or an integrity error 

configuration definition working table 5a used for editing 65 between computers in the input/output device information 

the input/output configuration definition table 5, the changed part 9 and input/output device connection information part 

data file 6 for storing the changed data of the input/output 10 of the configuration definition table 5. 
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The changed data file generating process lSd generates generating process 15fc checks whether there is any com- 

the changed data file 6 which stores the changed data of the puter to be added, deleted, or changed. If there is such a 

configuration definition table 5. computer, necessary data is added to, deleted from, or 

The configuration definition table copying process lSe chan S ed ^/output device connection information 

copies the data in the configuration definition table 5 to the 5 part 10 of the configuration definition working table 5a. 

configuration definition working table 5a, or vice versa. ( ste P s 1W4 811(5 lws ) 

Hie connection information 12 is the information of a * e contents of the configuration definition working 

data route from an input/output device of the subject com- tab l e S« hawbean changed in accordance w^h the computer 

puter to the subject input/output device via a network !° be added > dele,ed > or chan S ed at Ste P s 104 and 105 > ?* 

channel 10 input/output device connection information part generating 

A j j . 4 4 . process 19b changes for each input/output device the con- 
As described above, the system generation procedure 15 r . ^ *• 11 r u * ■ *i_ * * < 
» u * a . *u • , f , . j • a .* nection information 12 of each computer m the input/output 
therefore updates the input/output device configuration den- , - r / in CtL <= *• 
nition table 5 device connection mformation part 10 of the configuration 
, .' A , , „ „ , definition working table Sa (Step 106). 
As shown in FIG. 4, the system alteration procedure 16 of Af4 tL t . ~ - - . , , - 
the configuration management program 2 includes an asso- 15 , ^ the ? nteT f<* me configuraUon definition table 5a 
dative input/output device identifying process 16a, a have b«en changed, the configuration definition table diag- 
dynamic system alteration start notifying process 166, an n0SH1 S P 10 *? 0 checl P , wnether 18 defimb0 ° 
input/output device use permission setting process 16c, an elT ° r or an . mte /, lt y,? lror btt J e ™ f?T * 8 
input/output device information part chanting process 164 configuration ^fimtion working table & If there is an error, 
an input/output device connection information Tpart changing 20 Procedure returns back to Step 102 to correct the 
process 16 e f and a dynamic system alteration end notifying configuration definition working table 5a. (Steps 107 and 
process 16/. lm > 

The associative input/output device identifying process , " the configuration .definition working table 5a is judged 

16a identifies any associative input/output device to be to ^ COI Tf ct at Ste P 10 j?> ll whether a ( dy T 1C 

affected by the dynamic system alteration, by using the « 8 J? tem dtcnhon f P^ 0 ™^ " a dynamic system alter- 

changeddatanle6. " ation 1S to be performed, Uje chan^ged data fite generating 

_ ..... ... process 15d generates the changed data file 6. (Steps 109 and 

The dynamic system alteration start notifying process 16o 

notifies the start of dynamic alteration of the configuration J. .. . 

definition table 7 to all computers of the multi-computer hereafter it is checked whether foe dynamic system 

svstem alteration is temporary. If temporary, the procedure is ter- 

„_ . . „ , 30 minated without updating the configuration definition table 

lne use permission setting process loc sets a use permis- 5 fSten ill) 

sion of an associative input/output device at the timing • j j .o* nu* -r j 

synchronously with all computers of the multi-computel „ If 1 . ls J ud f* at S *P 109 »<* * ' a , s >; stem 

svstem alteration at Step 109 or if it is judged at Step 111 not 

rn lt A A * . . r • i « temporary, the configuration definition copying process 15e 

The input/output device formation part changing pro- 35 ovcrwrites thc a,^^ definition working table 5a to 

cess 16d changes the input/output device mformation part 9 ^ configuration delation Uble 5 to update the latter (Step 

of the configuration reference table 7 in accordance with the ^\ 

changed data file 6. J" . . 

™ * ^ t a j j • A * . c . Next, the input/output device information part generating 

The input/output device connection mformation part lSa of ^ s £ stem generation procedure 15 of the 

changing process 16e changes the input/output device infor- ^ mana gement program 2 will be described with 

■nation connection part 10 of the configuration reference refetence to , he flow m nG . 8 . 

table 7 in accordance with the changed data file 6. Ti . , . , . Ll _ At _ A ^ A . 

™, . , . It is checked whether there is a system alteration and 

The dynamic system alteration end notifying process 16/ whethef the conflguration defin i tion table 5fl ^ changed 

notifies the end of dynamic alteration of the configuration /§ te - jqjx 

definition table 7 and the changed data to all computers of „ T A . - , „. A . „ , . 

the multi-computer system. 45 1° the case of a computer alteratio^^ 

A^-i-ju t. , (FIG. IB) of a computer is performed (Steps 302 and 303). 

As described above, the system alteration procedure 15 . A , r . A , \ A , . , A . , 

therefore updates the input/output device configuration rcf- A l ^ Xtf ^ in P^ out P ut / eviw alter f 0D ' 

erence table 7 deletion 13 of an mput/output device is performed. In the 

vr . t . j -% b c i\_ o case °f an input/output device addition, the identification 

Next, the system generation procedure 15 of the configu- 5Q mformation u ^ generated. (Steps 304, 305, 306) 

ration management program 2 of this embodiment con- « . . . ' . . . ' 

structed as above will be described with reference to the flow ™* mput/ou put device connecUon information part gen- 

chart shown in FIG 5 eratrng process 156 of the system generation procedure 15 of 

* *l ^ * /• , c v . L1 the configuration management program 2 will be described 

First, the configuration definition tab e copying process ^ refcrencc to ^ flow chart shown k FIG 9 

15e copies the configuration defimtion table 5 to the con- Ti . . . , . it _ iL 

figuration definition working table 5a. The input/output 55 "if «*f dad * * bt P t ^ 

information part generating process 15a checks whether ^'^Jf 6 coafi S urat,on definition table 5a is changed 

there is any input/output device to be added, deleted, or \P^P 4U v- 

changed. If there is such an input/output device, necessary Necessary data is added to, or deleted from, the connec- 

data is added to, deleted from, or changed in, the input/ don inrbnuation 12 (Step 402). 

output device information part 9 of the configuration defi- 60 The input/output device configuration definition table 

nition working table 5a. In this case, if there is an input- diagnosing process 15c of the system generation procedure 

output device to be added, the identification information 11 15 of the configuration management program 2 will be 

of the input/output device is defined. (Steps 101 to 103). described with reference to the flow chart shown in FIG. 10. 

After the contents of the configuration definition working It is checked whether all computers have been diagnosed 

table 5a have been changed in accordance with the input/ 65 (Step 501). 

output device to be added, deleted, or changed at Steps 102 The input/output connection information part of the next 

and 103, the input/output device connection information computer is diagnosed (Step 502). 
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The changed data file generating process lSd of the It is checked whether associative input/output devices of 

system generation procedure 15 of the configuration man- all computers 1 have been identified (Step 801). 

agement program 2 will be described with reference to the An associative input/output device of the next computer 1 

flow chart shown in FIG. 11. is identified (Step 802). 

It is checked whether all input/output devices in the 5 The dynamic system alteration start notifying process 16fe 

configuration definition table 5 and in the configuration 0 f tne system alteration procedure 16 of the configuration 

definition working table Sa have been searched (Step 601). management program 2 will be described with reference to 

A difference of contents between the configuration defi- the flow chart shown in FIG. 14. 

nition table 5 and configuration definition working table Sa It is checked whether the start of a dynamic system 

is stored in the changed data file 6 (Steps 602 and 603). 10 alteration has been notified to all computers (Step 901). 

Hie input/output device configuration definition table ^ ^ of a d [c tem {& notified tQ ^ 

copying process lSe of the system generation procedure 15 flext f ( ' gQ2) / 

of the configuration management program 2 will be . r , . 

described with reference to the flow chart shown in FIG. 12. , ^ mput/output device use permission setting process 

In the case of system generation start, the input/output 15 " c of thc altcratl0 , n P™ 6 *!' 6 " °f the configura- 

device configuration definition table 5 is copied to tbe ^n management program 2 will be described with referent 

configuration definition working table 5a (Steps 701 and to me flow shown m 15 ' 

702) 11 is checked whether use of associative input/output 

In' the case of system generation end, the configuration dcviccs of ^ computers has been prohibited (Step 1001). 
definition working table Sa is copied to the input/output 2Q Use of associative input/output devices of the next corn- 
device configuration definition table 5 (Steps 701 and 703). P^ter is prohibited (Step 1002). 

Next, the system alteration procedure 16 of the configu- The input/output device information part changing pro- 
ration management program 2 will be described with refer- cess 16d of the system alteration procedure 16 of the 
ence to the flow chart shown in FIG. 6. configuration management program 2 will be described with 

First, the associative input/output identifying process 16a ^ reference to the flow chart shown in FIG. 16. 

identifies an input/output device considered to be affected by It is checked whether alteration of the input/output device 

a dynamic system alteration, in accordance with the changed configuration reference table 7 has been completed (Step 

data file 6. The dynamic system alteration start notifying 1101). 

process 165 notifies a dynamic system alteration start to all In ^ case 0 f computer alteration, addition/deletion 14 

computers so as to prevent two or more computers in the (FIG. IB) of a computer is performed (Steps 1102 and 1103). 

multi-computer system from executing the dynamic system 3U T *i_ r- */ * * a • u i JV ( 

i* *• * *u *• tl 1 *• i _r j In the case ot input/output device alteration, addition/ 

alteration at the same time. This notice may be performed. , , , + . \~ c • . F , , ' , , .T 

P „ i u **• • j- * * *u u j deletion 13 of an input/output device is performed, and the 

tor example, by setting an mdicator to the shared memory. ,. c t . . r r .. . ; « /OA , 

u ^ JL* • *• u * * u identification information 11 is generated (Steps 1104 to 
by pertorming communications between computers, or by 

locking the shared file. (Steps 201 and 202). } ' 

Next, the input/output device use permission setting pro- 35 ^The input/output device connection information part 

cess 16c prohibits the associative input/output units from D S V 10 ™** 16e of the s * stem alteratlon procedure 16 

being used (Step 203). ° f th ? configuration management program 2 will be 

vr i ^ * jjj* j i * j r l j • described with reference to the now chart shown in FIG. 17. 

Necessary data is added to, deleted from, or changed in 

the input/output device information part 9 of the input/ It is checked whether alteration of the input/output device 

output configuration reference table 7 for the associative 40 configuration reference table 7 has been completed (Step 

input/output devices, by the input/output device information 1201). 

part changing process 16d (Steps 204 and 205). The connection information 12 is altered (Step 1202). 

After addition, deletion, or change of the input/output The dynamic system alteration end notifying process 16/ 

device information part 9 has been completed at Steps 204 of the system alteration procedure 16 of the configuration 

and 205, necessary data is added to, deleted from, or 45 management program 2 will be described with reference to 

changed in the input/output device connection information the flow chart shown in FIG. 18. 

part 9 of the input/output configuration reference table 7 for j t i s checked whether the end of a dynamic system 

the associative input/output devices, by the input/output alteration has been notified to all computers (Step 1301). 

device connection information part changing process 16e ^ end f d ic ^ ^ fc nQtified ^ 

(Steps 207 and 208) 50 next computer (Step 1302) 

After addition, deletion, or change of the input/output KT . .[ , c , t .. .... 

device configuration reference table 7 has been completed at A Ne *> P™*du» of a dynamic system alteration will be 
Steps 204 to 207, the input/output device use permission Ascribed with reference to FIGS. 1, 2, 4, and 7. 
setting process 16c permits the associative input/output For tnc preparation of the dynamic system alteration, the 
devices including an added input/output device to be used. system generation procedure 15 of the configuration man- 
Lastly, the dynamic system alteration end notifying process 55 agement program 2 runs on one of computers 1 to generate 
16/ notifies the end of a dynamic system alteration to all me changed data file 6 which may be generated at any time 
computers. (Steps 208 and 209) before foe dynamic system alteration. 

After one computer 1 executes a dynamic system alter- The dynamic system alteration is executed by the system 

ation and other computers 1 receive the notice of the end of alternation procedure of the configuration management pro- 

a dynamic system alteration by the dynamic system alter- 60 g ram 2 running on one of computers 1. 

ation end notifying process 16/ the other computers can The input/output device configuration reference table 7 

refer to the alter e d jyri fi gur a tioii referencestableV^without has the status (a) depicted in FIG. 7 before the dynamic 

^being^e1^h£itly^vennSe^cnan^ contents. system alteration. In this case, all computers 1 can use 

The associative input/output device identifying process possible associative input/output devices as indicated at la. 

16a of the system alteration procedure 16 of the configura- 65 After the input/output device use permission process 16c 

tion management program 2 will be described with reference is executed, the input/output configuration reference table 7 

to the flow chart shown in FIG. 13. has the status (b) depicted in FIG. 7. In this case, all 
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computers 1 cannot use the associative input/output devices 
as indicated at 7b. 

While the input/output device information part changing 
process 16d and the input/output device connection infor- 
mation part changing process 16e are executed to change the 
contents of the input/output device configuration table 7 in 
accordance with the changed data file, the table 7 has the 
status (c) depicted in FIG. 7. Also in this case, all computers 
1 cannot use the associative input/output devices as indi- 
cated at 7c. 

After the dynamic system alteration end notifying process 
16/ is executed to notify the end of a dynamic system 
alteration, the input/output configuration reference table 7 
has the status (d) depicted in FIG. 7. In this case, all 
computers 1 are allowed to use the associative input/output 
devices as indicated at 7b, by referring to the changed 
input/output configuration reference table 7. 

After the completion of the dynamic system alteration, an 
added input/output device or an added computer is permitted 
to use. 

According to the embodiment of the invention, in a 
multi-computer system having a plurality of computers, any 
computer can define the configuration of input/output 
devices irrespective of whether they are shared or not. A 
shared input/output device is not required to be denned by 
all computers. Accordingly, system generation is established 
only by a single system generation operation so that the 
efficiency of system generation can be improved. 

Further, according to the embodiment of the invention, 
when a computer is booted up, the input/output device 
configuration definition table is read from the shared file and 
transformed into the input/output configuration reference 
table having the format allowing the reference by each 
computer for the execution of data input/output of each 
input/output device. The input/output configuration refer- 
ence table is then stored in the shared memory. Accordingly, 
the other computers booted up thereafter are not required to 
read the input/output configuration definition table, so that 
the computer boot-up time can be shortened. 

Furthermore, according to the embodiment of the 
invention, the input/output configuration definition table and 
the input/output configuration reference table each have the 
input/output device information part and the input/output 
device connection information part arranged in a matrix 
form. Accordingly, addition, deletion, or change of an input/ 
output device and a computer can be easily performed 
without any constrain so that the flexibility of system 
configuration can be improved. 

As described so far, according to the present invention, it 
is possible to collectively manage the input/output device 
configuration definition table for storing the data defining 
the configurations of all input/output devices used by a 
multi-computer system and the input/output device configu- 
ration reference table transformed into the format allowing 
the reference by each computer for the execution of data 
input/output of each input/output device. Accordingly, the 
input/output device configuration definition table and the 
input/output device configuration reference table can be 
dynamically updated when there is a need of alteration of 
input/output devices and computers of the multi-computer 
system. 

The invention can therefore improve the system genera- 
tion efficiency, shorten a system boot-up time, and improve 
the system configuration flexibility. 

What is claimed is: 

1. An input/output device information management 
method for a multi-computer system having a plurality of 
computers and a plurality of shared input/output devices, 
each of said shared input/output devices being coupled with 
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at least two of said computers, said input/output device 
information management method comprising the steps of: 
storing only one configuration information for each of 
said shared input/output devices, in a shared storage 
area accessed by, and connected to, the plurality of 
computers; and 
referring to said one configuration information for each of 
said shared input/output devices stored in said shared 
storage area to select at least one of said shared 
input/output devices that adapted the requirement of the 
computers, 

wherein said one configuration information for each of 
said shared input/out devices includes an information 
part and a connection information part for the input/ 
output device, and said computers access the input/ 
output device by referring to the configuration infor- 
mation. 

2. An input/output device information management 
method according to claim 1, wherein one of the computers 
in the multi-computer system changes said input/output 
device configuration information stored in said shared stor- 
age area to change said at least one shared input/output 
device selected by the computers. 

3. The input/output device information management 
method according to claim 1, wherein: 

when adding a shared input/output device to the multi- 
computer system, deleting a shared input/output device 
from the multi-computer system, or changing a shared 
input/output device of the multi-computer system, one 
of the computers in the multi-computer system modi- 
fies the input/output device configuration information 
stored in the shared storage area. 

4. The input/output device information management 
method according to claim 3, wherein: 

when adding an input/output device to the system or 
changing an input/output device of the system, at least 
one of an address and a name of added or changed 
input/output device is checked that it is not registered 
twice in the input/output device configuration informa- 
tion. 

5. The input/output device information management 
method according to claim 1, wherein: 

when changing a shared input/output device of the multi- 
computer system, one of the computers in the multi- 
computer system modifies the shared input/output 
device configuration information corresponding to the 
changed device in the shared storage area, the infor- 
mation including at least one of an attribute, a name, 
and an address of the shared input/output device, and 
the other computers in the multi-computer system refer 
to the input/output device configuration information to 
access the shared input/output device. 

6. The input/output device information management 
method according to claim 1, wherein: 

when adding a computer to the multi-computer system, 
deleting a computer from the multi-computer system, 
or changing a computer of the multi-computer system, 
one of the computers in the multi-computer system 
respectively adds, deletes or modifies a computer con- 
nection information in the input/output device configu- 
ration information stored in the shared storage area so 
that the added or modified computer refers to the 
information to access the plurality of shared input/ 
output devices. 

7. The input/output device information management 
method according to claim 1, wherein: 

when changing the input/output device configuration 
information, either notifying the computers in the 
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multi-computer system that the input/output device input/output device configuration information stored in 

configuration information will be changed or notifying the shared memory so that the added or modified 

the computers in the multi-computer system that the computer refers to the information to access the input 

input/output device configuration information has been and output devices. 

changed. 5 15. The computer system according to claim 9, further 

8. The input/output device information management including means for notifying the computers in the computer 
method according to claim 1, wherein: system that the input/output device configuration informa- 

when the input/output device configuration information is ^on will be changed when changing the input/output device 
changed and a target shared input/output device is not configuration information or means for notifying the corn- 
selected, information indicating that the target shared 10 P ute J s m computer system that the input/output device 
input/output device is not available is set in the input/ configuration information has been changed when changing 
output device configuration information and the input/ ^ ^output device configuration information. 

. t -t a *• - r • i. j 16- The computer system according to claim 9, wherein: 

output device configuration information is changed. v * & > 

9. A computer system having a plurality of computers wnen me ^put/output device information is changed and 
comprising- 15 a target input or output device is not selected, infor- 

at least one output device, connected to and shared by the mati ° n ******* ! ar S. et 01 ™^ device 

commiters* is not available is set m the input/output device con- 

figuration information and the input/output device con- 

at least one input device, connected to and shared by the figuration information is changed. 

computers; and ^ 17 An mput / outpilt device information management 

a shared memory for storing only one configuration method for a multi-computer system having a plurality of 

information for said at least one output device and said computers and a plurality of shared input/output devices, 

at least one input device, said configuration information each of said shared input/output devices being connected 

accessed by the plurality of computers and including an with at least two — of said computers, said input/output 

information part and a connection information part, ^ device information management method comprising the 

wherein each of the computers referring to said configu- ste P s 

ration information stored in said shared memory to copying a present input/output device configuration infor- 

select the input and output devices that adapted the mation to a configuration definition working table 

requirement of the computers. when a configuration of the input/output devices is 

10. A computer system according to claim 9, wherein the 30 changed; and 

computers in the computer system change said input/output updating the configuration definition working table in 

device configuration information stored in the shared accordance with a configuration change of the input/ 

memory. output devices. 

11. The computer system according to claim 9, wherein: 18. An input/output device information management 
when adding an input or output device to the computer 35 method according to claim 17, further comprising the step 

system, deleting an input or output device from the of: 

computer system, or changing an input or output device copying the updated configuration definition working 

of the computer system, one of the computers in the table to the input/output device configuration informa- 

computer system modifies the input/output device con- tion on a shared file when the configuration change is 

figuration information stored in the shared memory. ^ not dynamically performed. 

12. The computer system according to claim 11, wherein: 19. An input/output device information management 
when adding an input or output device to the computer method according to claim 17, further comprising the steps 

system or changing an input or output device of the °£ 

computer system, it is checked that at least one of an notifying start of a dynamic configuration change to the 

address and a name of an added or changed input or 45 computers, when the configuration change is dynami- 

output device is not registered twice in the input/output cally performed; 

device configuration information. generating a difference data between the updated configu- 

13. The computer system according to claim 9, wherein: ration definition working table and the present input/ 
when changing an input or output device of the computer output device configuration information; 

system, one of the computers in the computer system so updating an input/output device configuration information 

modifies the input/output device configuration infor- on a shared memory in accordance with the difference 

mation corresponding to the changed device stored in data; and 

the shared memory, the information including at least notifying end of a dynamic configuration change to the 

one of an attribute, a name, and an address of each computers. 

device, and the other computers in the computer system 55 20. An input/output device information management 

refer to the input/output device information to access method according to claim 19, further comprising the step 

the input and output devices. of: 

14. The computer system according to claim 9, wherein: copying the updated configuration definition working 
when adding a computer to the computer system, deleting table to the input/output device configuration informa- 

a computer from the computer system, or changing a 60 tion on a shared file when the dynamic configuration 

computer in the computer system, one of the computers change is not temporary, 
in the computer system respectively adds, deletes or 

modifies a computer connection information in the ***** 
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wherein said one configuration information for each of said shared 
input/out devices includes an information part and a connection 
information part for the input/output device, and said computers 
access the input/output device by referring to the configuration 
information . 
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when changing a shared input/output device of the multi-computer 
system, one of the computers in the multi-computer system modifies 
the shared input/output device configuration information 
corresponding to the changed device in the shared storage area, the 
information including at least one of an attribute, a name, and an 
address of the shared input/output device, and the other computers in 
the multi-computer system refer to the input/output device 
configuration information to access the shared input/output device. 
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a shared memory for storing only one configuration information for 
said at least one output device and said at least one input device, 
said configuration information accessed by the plurality of computers 
and including an information part and a connection information part, 
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